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P R E F A E.

THE publication of this Catalogue marks an epoch in the history of

the Observatory. For the first time in that history the Director can feel

that the accumulated labours of his predecessors are available for the use

of Astronomers, and that the work being done under his own direction

is in a healthy and forward state of reduction and publication. How

heavily the load of arrears pressed upon my predecessor is evidenced

by his remarks in the introduction to the Cape Catalogue for i8oo :

"When I assumed the Directorship in 1870, I found myself, with

a very limited staif, unexpectedly confronted with the results of 36 years

of miscellaneous observing in all stages of reduction, nothing completed,

and nothing which could be brought forward for publication and use

without a very considerable expenditure of time and skilled labour."

Astronomers are greatly indebted to Mr. Stone for the energy ami

determination with which he faced the odds against him, and for tho

manner in which he cleared off a large share of these arrears by his

publication of the Catalogues for 1840 and 1860.

Together with the discouragement and vexation which the existence

of such arrears gives to an Astronomer who is desirous of pushing

forward investigations in which he is more immediately interested, there

must also be the feeling that every increase in the delay of publication

means a hindrance to the progress of science. How serious those

hindrances have been will be evident from the following table, which shows

the dates at which the various series of Cape Meridian Observations,

made previous to 1870, were published in the form of Star Catalogues :

r.oo. i / 1 ooo. Wr. 9:>f>i . E. & s,
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Xo blame can be attached to the earlier Cape Astronomers for

these delays. Their official instructions were to carry on the same work

as at Greenwich, but it did not apparently occur to the authorities at

home that a similar staff to that at Greenwich was required for its regular

reduction and publication. There was no Board of Visitors, as at

Greenwich, to support the demands of the Astronomer for adequate

assistance, and his requests were too often treated with coldness and

neglect.

Fortunately i\ more enlightened spirit now prevails, and it is due

to the wise liberality of the Admiralty, and to the devotion of his staff,

that H.M. Astronomer is now able to report that the arrears of publication

of the Cape Meridian Observations no longer exist.

The services of Mr. J. Power are specially noteworthy in connection

with the preparation of the present work for press.
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INTRODUCTION TO THE CAPE CATALOGUE,
1865.

This Catalogue of 1,905 Stars is based on observations made with

the Cape Transit-Circle under the direction of Sir Thomas Maclear

during the years 1861, '62, '63, '64,
J

6j, '66, '67, '68, '69, and part of

the year 1870.

The Eight Ascensions and Declinations of the Catalogue are

given for the Mean Epoch of Observation, reduced without Proper

Motion to the Equinox 1 865 o.

The Royal Observatory at the Cape of Good Hope was established

by an Order in Council dated 1820, October 20, but it was not until

1829 that the buildings and instruments were erected and regular

observing was commenced.

The Reverend Fearon Fallows, who had supervised the work and

waited patiently through years of worry and delay for an opportunity

to realize the hopes which had brought him to the Cape, lost his

excellent assistant Captain Ronald in 1830. He struggled on as best

he could with his wife's aid through many difficulties and under much

discouragement, and died in July 1831, at the age 01*43. Fallows'

observations, 1829-31, were finally reduced under Airy's direction, and

published in 1851. (Mem. R.A.S., Vol. XIX.)

Henderson succeeded Fallows, but was driven by the discomforts

of his position and the want of adequate assistance to resign the

appointment in 1833, after occupying his post for little more than a

year.

The valuable observations obtained during that short period were

reduced by him in Edinburgh. In 1837 he published the Mean

Declinations of 172 stars (Mem. R.A.S., Vol. X.), and in 1844 the

Right Ascensions of 174 stars derived from observations made by himself

and his only assistant, Lieutenant Meadows, in 1832-33 (Mem. R.A.S.,

Vol. XV.). Henderson's brief tenure of office at the Cape will

ever be memorable from the fact that he obtained from his observations

of Centauri the first reliable evidence of the parallax of any fixed star.

Mr. (afterwards Sir Thomas) Maclear, succeeded Henderson in

1834, and during the 36 years of his directorate (1834 to 1870) great

stores of Meridian Observations were accumulated, but his work on the

Arc of Meridian, and the weakness of his staff, did not permit him to

complete the reduction. The observations with the Transit Instrument
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and Mural Circle 1834 to 1840 had, however, been nearly completed

by him, and the results were finally revised and published in 1878,

under the direction of his successor, Mr. E. J. Stone, in form of the

Cape Catalogue of 2,892 Stars for the Equinox 1840.

In 1841 Maclear commenced the field work of his "Verification

and extension of Lacaille's Arc of Meridian," and until its termination

in 1848 the Meridian work of the Observatory was necessarily limited

in extent, being chiefly confined to the determination of time and

the observation of stars with the Zenith Sector in connection with

Geodetic operations. The results of his observations with the Zenith

Sector, 1843-48, were published by him in 1866 (Verification and

Extension of Lacaille's Arc of Meridian, Vol. II.). Maclear's immediate

object in the arrangement of the observations from 1849 was to observe

all stars of the British Association Catalogue South of the Equator,

and a great deal of time was spent in endeavours to reconcile the

observations of Lacaille and others with his own recent determinations.

Many interesting discussions on this subject are printed in the Memoirs

of the R.A.S., Vol. XX., but apart from this the reductions were left by

Maclear in a very incomplete state. Some further work towards their

reduction was done as opportunity offered during the period of Mr.

Stone's directorate, 1870-79. The work was finally completed, and

the results prepared for press, under the direction of the writer ; it was

published in 1885 as the Cape Catalogue of 4,810 Stars for the Equinox

1850, from observations made during the years 1849 to J ^5 2< During

1853-54 and '55 regular observing, except for time, &c., was discontinued,

the staff being probably chiefly occupied with computations connected

with the Arc of Meridian and with preparations for the erection of the

new Transit Circle.

Regular observing with the new Transit-Circle was begun in

1856, and the reduction of the observations of that and the four

succeeding years was finally completed by Mr. Stone, and published

by him in 1873, under the title of the Cape Catalogue of 11^9 Stars

for the Equinox 1860.

Mr. Stone also published in separate form the results of the annual

observations for 1856, '57, '58, '59, and '60.

There remained for reduction the observations made during the

years 1861-70, both inclusive, but it was not until the policy was

adopted, in 1892, of suspending all meridian observing during that and

the following year, to allow arrears of reduction to be overtaken, and a

subsequent increase of the Staff was granted, that it became possible to

undertake this work.
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The annual results for the years 1861 to 1865 were published
in 1897, those for 1866 'to 1870 are in the press, and should appear
before this Catalogue.

EXPLANATION OF THE SEPARATE COLUMNS OF THE CATALOGUE.

Left-Hand Page.

il No. "
is the rotation number. An asterisk (*) attached to this

number signifies that the star is one of the Fundamental Stars for the

zones of Schonfeld's Durchmusterung (Ast. Nnch. 2890-91); a dagger

(f), that the star is one of the Fundamental Stars for subsequent

meridian observation of the zones of the Cape Durchmusterung.
between 20 and 80 of South Declination (Auwers, Monthly Notices,

R.A.S., Vol. XLVIT., pp. 455-473, and Ast. Nach. 3431-32). When
a star not contained in one of the above-mentioned lists occurs in

Auwers' Catalogues (Pub. de Astron, Gesellschaft, XIV. and XVII.),

it is denoted by a double dagger (J).

" Star's Name." For stars contained in Auwers' Bradley the

nomenclature of that work has been retained, only substituting Argus
or Puppis for Navis. For stars not in Auwers' Bradley the nomen-

clature of Auwers' Fundamental Lists was adopted. For stars not

contained in these lists between Declination 23 and the South Pole

the nomenclature of the Argentine General Catalogue was employed,

and for stars North of Declination 23 that of the B.A.C.

The only exceptions to these rules are a very few close Circumpolar

Stars, which are designated by letters long in use at the Cape.

For stars otherwise unnamed the Catalogue number is referred to

in the following order of preference :

(
i
.)

Auwers' Bradley, referred to as Bradley.

(2.) British Association Catalogue of Lacaille's Observations,

referred to as Lacaille.

(3.) The Hour and Number in Piazzi's Catalogue (Edition of

1814).

(4.) Lalande's Catalogue, published by the British Association.

(15.)
The Hour and Number in Weisse's Catalogues of the Stars

in Bessel's zones, the zones 15 to -f 15 being referred

to as W.B., and the zones -f 15 to + 45 as W.B.(2).

(6.) Brisbane's Catalogue.

(7.) Gould's "
Catalogo General Argentine," referred to as

C.G.A.
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(8.) The Cape Catalogue of 1 2,44 1 Stars, referred to as Cape

(1880).

(9.) The Hour and Number in the Cordoba Zone Catalogue,

referred to as C.Z.

(10.) The Banner Durchmusterung ,
referred to as B.D.

(u.) The Cape Photographic Durchmusterung, referred to as

C.P.D.

(12.) The Cordoba Durchmusterung, referred to as Cor. D.

All notes respecting nomenclature are given on the left-hand page.

"Mag." This column gives the magnitude of the star. Those

magnitudes which are unmarked are taken from the Harvard Photo-

metry or the Southern Meridian Photometry. Magnitudes marked *

are taken from the C.G.A., C.Z., or Cor. D., those marked f from B.D.,

and those marked J from Cape observations.

Where a doubt exists as to whether the " Mass "
or one component

of a double star was observed, an asterisk is inserted instead of the

magnitude.

The particulars respecting variable stars are from Chandler's

Catalogue (Astron. Journal, No. 379), unless otherwise stated.

"" Mean Date." The mean epoch of the observations in R.A.

expressed in years from 1800.

" No. of Obs." The number of observations in Bight Ascension.

"Mean R.A. 1865*0." The formation of the Right Ascensions is

explained on p. viii. ; the results here given refer to the mean epoch of

observation and the Equinox 1 865 o.

"Corr. for /xa to 1865*0." For the convenience of Astronomers

who may desire to compare this Catalogue with others reduced to the

Epoch and Equinox 1865*0, this column gives the correction to be

applied on account of Proper Motion to the R.A. of the present

Catalogue, to reduce the catalogue-place from the Epoch of Observation

to the Epoch 1 865
*
o.

" Prec. i865
- o" The annual Precession in R.A., computed from

the formula

3
s
*o72i -f I

s

-3370 sin a tan 8.

" Sec. Var." The Secular Variation, computed by the formula

A + B tan 8 + C tan2
S,

where

A = o8

-00190 + o8

'00650 sin 2 .

B = o9 '

00057 sin a H- o9 *

02987 cos a.

C = -f o s
'01300 sin 2 a.
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"
Proper Motion, /^a .

J>

Proper Motions without mark or note were

taken from Auwers' determinations, the latest determination being

preferred. Those taken from the Cape Catalogue, 1880, or the Kadcliffe

Catalogue, 1890, are marked with an asterisk, those from the Cape

Catalogue being given to 2 and 3 decimal places in R.A. and Dec.

respectively, those from the Badcliffe Catalogue to 4 and 3 places.

Those from other authorities are mentioned in notes on the right-hand

page..

Right-Hand Page.

" No." An asterisk attached to this number signifies that there is

a foot-note referring to the star.

" Mean Date." The mean epoch of observation expressed in years

from 1865 'o.

"No. of Obs." The number of Observations in Declination.

"Mean Dec. 1865*0." The formation of the Declinations is fully

explained pp. viii.-xiii. ; the results here given refer to the Mean

Epoch of Observation and the Equinox 1865*0.

" Corr. for
fJL"8

'

to 1865*0." This column gives the correction to

be applied on account of Proper Motion to the Declination of the

present Catalogue, in order to reduce the catalogue-place from the

Mean Epoch of Observation to the Epoch 1865-0.

"Prec. 1 865*0." The annual Precession in Declination computed

by the formula

20" '0551 COS a.

"
Sec. Var. 1865-0

" The Secular Variation for 1865
* o computed

by the formula :

AHB1 tan 5,

where

A1 = - o"*oo86 cos a, o"'448o sin a.

B1 = o" *

1950 sin2 a.

"
Proper Motion, fts/' The annual Proper Motion in Declination.

The authority for the adopted values is denoted in the same manner as

for the Right Ascensions.

"
Bradley or Lacaille." This column gives the corresponding

number in Auwers' " Neue Reduction der Bradleyschen Beobach-

tungen" or that in the British Association Catalogue of Lacaille's

Observations
"
Catalogue of 9,766 Stars in the Southern Hemi-

sphere" When the star is in one of these Catalogues only, the Numera-

tion or the Declination is sufficient to indicate to which of the two
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catalogues it belongs ;
when the star is in both catalogues the Kradley

Number is given with an asterisk attached.

The other columns of reference are sufficiently explained by their

respective headings.

RIGHT ASCENSIONS.

The system of Right Ascension is that of Auwers' Fundamental

Catalog fur die Zonen Beobachtungen am Nordlichen Himmel. .

The lit of Clock Stars actually employed is given, p. viii. and ix.

of the Cape Meridian Observations, 1861-65, together with the

corrections required to be applied to the Right Ascensions given in the

Nautical Almanacs for 1860 and 1870 to reduce to the places of Auwers'

Catalogue.

The Right Ascensions of Clock Stars have not been retained as

determinations unless clock-error was obtained from at least five

Fundamental Stars on the same day.

DECLINATIONS.

The Declinations given in the Annual Catalogues, 1861-70, were

formed on the assumptions :

1. That the correction for instrumental flexure is o*
//26 sin Z.D.

2. That the refractions of Bessel's Tabulce Regiomontance require

no correction.

3. That the Latitude is 33 56' 3" -20.

Unfortunately the data for a rigorous determination of Latitude

are both scanty and unsatisfactory. The thermometer employed was

placed in a crib in the S.W. window of the Transit Room ; it was

constructed by Dollond, had a large cylindrical bulb, and its graduations

were engraved on an attached ivory scale. This thermometer was

accidentally broken many years ago, and we have no certain knowledge
of its calibration and index-errors. The situation of the crib, sur-

rounded as it is by the heavy masonry of the walls, gives no true

indication of the temperature of the air, and there are instances when

thermometers in this crib indicate a temperature 10 F. different from

that of the outer air.

The number of Circumpolar Stars is also comparatively small, and

the range of Declination is insufficient to afford data for discussing the

general errors of the refractions.

Assuming the Refractions of the Tabulae Reg., corresponding to

the readings of the; crib-Dollond Thermometer, to represent the true

refractions, we have the following corrections to the assumed Latitude

-33 56' 3" -*o.
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OBSERVATIONS OF CIRCUMPOLAR STARS FOR LATITUDE.



OBSERVATIONS OF CIRCUMPOLAR STARS FOR LATITUDE continued.
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OBSERVATIONS OP CIRCUMPOLAB STARS FOR LATITUDE continued.
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OBSERVATIONS OP CIRCUMPOLAR STARS FOR LATITUDE continued.

^
The resultiDg corrections to the Latitude <, which was employed

in tho formation of the Annual "Results, and the corrections to that
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Latitude which have been adopted in the formation of the present

Catalogue are as follows :

I have been unable to find any satisfactory explanation for the

marked apparent change of Latitude between 1862 and 1863.

The separate observations of a Canis Majoris a Canis Minoris,

/3 Centauri, and Centauri reduced to the Equinox 1865*0, are given in

an Appendix to the Catalogue.

GENERAL KEMAKKS AND COMPARISON WITH NEWCOMB.

Besides the uncertainties which exist in the Declinations, there

are other reasons why this Catalogue should not be regarded as a

Fundamental one.

Sir Thomas Maclear, Mr. Mann, and Mr. Geo. Maclear were good

observers, but only the last-mentioned of these took any considerable

share in the work. The personal equations of the other observers are

both large and variable, and their work is unsatisfactory. There

is a want of plan and method in the conduct of the work, and many
observations had to be rejected from -want of reliable determination of

clock-error or other instrumental constants. It is hoped that the observa-

tions which have been retained are sufficiently reliable, and that the

Catalogue may not be without some value.
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The following comparison with Newcomb's New Fundamental

Catalogue, 1875 and 1900, may serve for determining the systematic

errors of the present Catalogue, and for its comparison with others.

For this comparison the stars common to both catalogues were

selected, and their places in the r 865 Catalogue were reduced to the

Equinox and Epoch 1875, employing the Precessionsand Proper Motions

of Newcomb's Catalogue; the differences " Newcomb Cape" were

then formed. These differences were then combined in groups corre-

sponding to zones of 5 in Declination and the mean value of N. C. was

taken having regard to the following system of weights :

No. of Obs. in the

Cape Cat., 1865. Weight.

i i

2-4 2

5-8 3

9 or more 4

Grouping similarly for each hour of li.A., the mean value of

N. C. was found, in which equal weight was given to each value of

N. C. The results are given in the following table :
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COMPARISON OF THE CAPE CATALOGUE FOR 1865 WITH NEWCOMB'S
NEW FUNDAMENTAL CATALOGUE FOR 1875 AND 19-

E 8567.
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From this comparison the following table was derived :

CORRECTIONS APPLICABLE TO THE CAPE CATALOGUE FOR 1865 TO

REDUCE IT TO THE SYSTEM OF NEWCOMB'S FUNDAMENTAL

CATALOGUE FOR 1875 AND 1900.

Royal Observatory, Cape of Good Hope,

10th October 1899.

DAVID GILL.
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CAPE GENERAL CATALOGUE OF STABS
FOB 1865-0.

APPENDIX.

MERIDIAN OBSERVATIONS

OE THE STARS

a CANIS MAJORIS, a CANIS MINORIS,

CENTAURI a1 AND a2 CENTAURI.

Corrected for Flexure (-O
r/

-26 Sin Z.D.), Latitude (1861-2 =
-33 56' 3"70 : 1863-70 = 4^-lQ) and reduced, without

Proper Motion, to the Equinox 1865 0.

E 8567.
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